Potassium phosphate (22.2 g, 104.89 mmol, 3 eq.) was added to a solution of (2-chloropyridin-4-yl)methanol (5 g, 34.965 mmol, 1 eq.) and tert-butyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydropyridine-1(2H)-carboxylate (12.97 g, 41.958 mmol, 1.2 eq.) in 1,4 dioxane:ethanol:water (70 ml, 6:2:2) with stirring and argon bubbling for 10 min. This was followed by addition of [1,1bis(diphenylphosphino) ferrocene]-palladium(II) dichloride (1.42 g, 1.748 mmol, 0.05 eq.) in sealed tube under dry atmosphere. The resultant reaction mixture was heated at 120°C for 18 h. The progress of the reaction was monitored by thin-layer chromatography (TLC). After completion of the reaction, the solution was filtered through a celite bed and washed with ethyl acetate; the filtrate was concentrated under reduced vacuum pressure to obtain the crude compound,
which was purified by silica gel (60-120 mesh) column chromatography, eluted with 60% ethyl acetate/pet ether to obtain 3 (7.5 g, yield: 75%) as a yellow solid. The proton nuclear magnetic resonance ( 1 H NMR) (400 MHz, CDCl 3 ) values were as follows: δ 1.48 (9H, s), 2.62-2.64 (2H, m), 3.63 (2H, t, J = 5.38 Hz), 4.09-4.14 (2H, m), 4.74 (2H, s), 6.60 (1H, s), 7.14 (1H, d, J = 4.89 Hz), 7.37 (1H, s), 8.50 (1H, d, J = 4.89 Hz) . Liquid chromatography-mass spectrometry (LC-MS) (M+H): 291.17.
Experimental procedure for 4
The stirred and degassed solution of 3 (8.5 g, 29.274 mmol, 1 eq.) in methanol (200 ml) was combined with 10% Pd/C (0.311 g, 2.927 mmol, 0.1 eq.) and subjected to hydrogenation under balloon pressure for 18 h. The progress of the reaction was monitored by TLC. After completion of the reaction, the solution was filtered through a celite bed and washed with methanol, and the filtrate was concentrated under reduced vacuum pressure to obtain 4 (7.1 g, yield: 97 %) as an off-white gummy liquid. 
Experimental procedure for 5
The stirred solution of 4 (5 g, 17.1 mmol, 1 eq.) in tetrahydrofuran (40 ml) was combined with triethylamine (5.18 g, 51.304 mmol, 3 eq.) and thionyl chloride (2.35 g, 20.52 mmol, 1.2 eq.) at 0°C. The resultant reaction mixture was allowed to stir at room temperature for 1 h before adding 40 ml methylamine (2 M in tetra-nbutylammonium fluoride) at room temperature. The mixture was stirred at room temperature for 18 h, with the progress of the reaction monitored by TLC. After completion of the reaction, the mixture was concentrated under reduced vacuum pressure to obtain the crude compound, which was purified by silica gel (60-120 mesh) column chromatography, eluted with 5% methanol/ dichloromethane to obtain 5 (5.09 g, yield: 62 %) as a pale yellow gummy liquid. 
Experimental procedure for 7
(1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxid hexafluorophosphate) (11.4 g, 30.12 mmol, 2 eq.) and N,Ndiisopropylethylamine (5.8 g, 45.18 mmol, 3 eq.) were added to the stirred solution of 3-phenoxybenzoic acid (3.87 g, 18.073 mmol, 1.2 eq.) in dimethylformamide (30 ml) at room temperature with stirring for 5 min; 5 (4.6 g, 15.06 mmol, 1 eq.) in dimethylformamide (10 ml) was then added at room temperature with stirring for 18 h.
Tert-butyl 4-(4-(hydroxymethyl)pyridin-2-yl)piperidine-1-carboxylate
Tert-butyl 4-(4-((methylamino)methyl)pyridin-2-yl) piperidine-1-carboxylate
Tert-butyl-4-(4-((N-methyl-3-phenoxybenzamido) methyl)pyridin-2-yl)piperidine-1-carboxylate
The progress of the reaction was monitored by TLC. After completion of the reaction, the solution was diluted with water and extracted with ethyl acetate. The Ethyl acetate layer was washed with water and brine solution and dried over anhydrous Na 2 SO 4 , then filtered and evaporated under reduced pressure to obtain the crude compound. This was purified by silica gel (60-120 mesh) column chromatography, eluted with 60% ethyl acetate/pet ether to obtain compound 7 (2.9 g, Yield: 38.6 %) as a pale yellow gummy liquid. 
Experimental procedure for 8
1,4-Dioxane in HCl (2M) (10 ml) was added to the stirred solution of 7 (2.5 g, 5.186 mmol, 1 eq.) in 1,4 dioxane (10 ml) at 0°C and the resultant mixture was stirred at room temperature for 1 h. The progress of the reaction was monitored by TLC. After completion of the reaction, the solution was concentrated under reduced pressure to obtain the crude compound, which was co-distilled with dichloromethane and washed with npentane to obtain 8 ( 
Experimental procedure for 10
Sodium triacetoxyborohydride (0.527 g, 2.490 mmol, 5 eq.) was added to the stirred solution of 8 (0.2 g, 0.498 mmol, 1 eq.) and 9 (0.172 g, 0.996 mmol, 2 eq.) in ethanol (20 ml) at 0°C; the resultant reaction mixture was allowed to stir at room temperature for 18 h. The progress of the reaction was monitored by TLC. After completion of the reaction, the solution was basified with saturated sodium bicarbonate solution and extracted with ethyl acetate. The ethyl acetate layer was washed with water and brine solution, dried over anhydrous Na 2 SO 4 , filtered, and evaporated under reduced pressure to obtain the crude compound, which was purified by silica gel (60-120 mesh) column chromatography and eluted with 3% methanol/ dichloromethane to obtain 10 (0.14 g, yield: 50.3 %) as a brown gummy liquid, which was confirmed by LC-MS. LC-MS (M+H): 559.38.
Experimental procedure for TP-064
1,4-Dioxane in HCl (2M) (2 ml) was added to the stirred solution of 10 (0.14 g, 0.882 mmol, 1 eq.) in 1,4 dioxane (5 ml) was added at 0°C and the resulting reaction mixture was allowed to stir at room temperature for 1 h. The progress of the reaction was monitored by TLC. After completion of the reaction, the reaction mixture was (1-(2-(methylamino)ethyl) piperidin-4-yl)pyridin-4-yl)methyl)-3-phenoxybenzamide concentrated under reduced pressure to obtain the crude compound, which was co-distilled with dichloromethane and diethyl ether, basified with triethylamine, and concentrated. The free acid was purified by preparative high-performance LC to obtain TP-064 (55.5 mg, yield: 48.6 %) as a brown semi-solid. 
Experimental procedure for TP-064N
A mixture of N-methyl-3-phenoxy-N-((2-(piperidin-4-yl)pyridin-4-yl)methyl)benzamide hydrochloride (2000 mg, 4.57 mmol), 1-bromo-2-methoxyethane (698 mg, 5.02 mmol), and N, N-diisopropylethylamine (3.99 ml, 22.83 mmol) in CH 3 CN (15 ml) was stirred at 50°C for 5 h. The mixture was neutralized with saturated NaHCO 3 aq. at 0°C and extracted with ethyl acetate. The organic layer was separated, washed with water and brine, dried over MgSO 4 , and concentrated under vacuum. The residue was purified by column chromatography (NH silica gel, eluted with 50%-100% ethyl acetate in hexane) to obtain N-((2-(1-(2-methoxyethyl)piperidin-4-yl)pyridin-4-yl)methyl)-N-methyl-3-phenoxybenzamide TP-064N (740 mg, 1.610 mmol, 35.3 %) as a white solid. 
